Blockade of morphine dependence-related enhancement of secretory protein synthesis in the pons-medulla and striatum-septum by naltrexone.
The effects of several schedules of multiple morphine pellet implantation on body weight and dependence development in rats were studied. One schedule designated 6/7 (total number of pellets implanted per total number of treatment days), consisting of 1 pellet on day 0, 2 pellets on day 2 and 3 pellets on day 4 and a total treatment period of 7 days, produced high levels of dependence without affecting either body weight or rates of protein synthesis in whole brain or liver. The components of this schedule, 1/2 (one pellet on day 0 and a total treatment period of 2 days), 3/4 (one pellet on day 0 and two pellets on day 2 and a total treatment period of 4 days) and 6/7 (see above), produced a linear increase in the degree of dependence as measured by loss of body weight following naloxone-precipitated withdrawal. Hence, they were used to investigate the relationship between the degree of dependence and the rate of translation in vivo on free and membrane-bound polysomes in seven brain regions (cerebrum, cerebellum, mesencephalon, pons-medulla, striatum-septum, hippocampus-amygdala and thalamus-hypothalamus) following a 6 min pulse with a pool expansion dose of [3H]leucine. The rate of translation on free and membrane-bound polysomes was unaffected except on the bound polysomes of the pons-medulla and striatum-septum, where increased rates of translation were found to be closely correlated with degrees of dependence, measured as loss of body weight. Concomitant administration of naltrexone prevented both the stimulation of protein synthesis and the development of dependence, whereas administration of naltrexone alone did not affect translation rates in either polysome compartment of any region. Thus, it is concluded that the mechanisms underlying opiate dependence involve the stimulation of secretory protein synthesis in the pons-medulla and striatum-septum, presumably by the interaction between morphine and opiate receptors.